1. Introduction {#sec0001}
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At the end of 2019, the first case of SARS-CoV-2 virus infection was reported in Wuhan (China) with a subsequent worldwide expansion due to a high rate of infectivity, becoming a pandemic with more than 4 million patients affected to date ([@bib0001]). It is a viral infection with a wide spectrum of severity and prognosis. Although the respiratory system is principally involved, the infection can also produce complications in other anatomical locations. Currently, there is little information regarding the neurological manifestations associated with COVID-19 ([@bib0002]).

With respect to demyelinating diseases, several cases of peripheral nervous system involvement in the form of Guillain-Barré syndrome have been reported ([@bib0003]; [@bib0004]). However, available information about demyelinating complications of the central nervous system (CNS) is limited with only one report of acute disseminated encephalomyelitis (*ADEM*) in a severe COVID-19 patient being published to date ([@bib0005]) and a single case of meningo-encephalitis ([@bib0006]), the latter with the presence of SARS-CoV-2 in the cerebrospinal fluid (CSF) confirmed by PCR. As viral infections have been linked to the development of demyelinating diseases ([@bib0007]) it would be interesting to know if this relationship also exists in the case of SARS-CoV-2.

We present a case of first presentation of demyelinating disease in the form of optic neuritis **following SARS-CoV-2 infection.** This case was included and partially described in a previously published registry of neurological complications of COVID-19^2^ and here we fully discuss all the clinical and radiological details.

2. Case report {#sec0002}
==============

Our patient is a 29-year-old woman, with a medical history of asthma and rhinoconjunctivitis. She consulted on April 14th for a 10-day history of decreased visual acuity in the right eye. At the beginning, she presented with an upper altitudinal defect, followed by further worsening in both visual field defect and visual acuity. This was associated with continuous retro-ocular pain exacerbated by eye movements as well as colour desaturation. She had not previously experienced any neurological symptoms.

At the time of her assessment, she was living with her father who had confirmed SARS CoV2 infection. Symptoms had started 2--3 weeks earlier with the patient complaining of anosmia and dysgeusia associated with asthenia and proximal myalgias in her limbs which disappeared within a week.

On neurological examination, she presented with a visual acuity of 20/200 and a relative afferent pupillary defect in her right eye. Fundoscopic examination showed papillitis in the right eye. In addition, there were signs of pyramidal tract dysfunction seen as hyperreflexia in the lower limbs with a right-sided predominance, ipsilateral ankle clonus, right mute plantar response and bilateral Hoffmann\'s sign.

Orbital MRI ([Fig. 1](#fig0001){ref-type="fig"} ) confirmed a right-sided optic nerve lesion with significant contrast enhancement. Brain MRI ([Fig. 2](#fig0002){ref-type="fig"} ) showed sparse supratentorial periventricular demyelinating lesions, only one of them with gadolinium enhancement indicating activity. No infratentorial or cortical/juxtacortical lesions were detected. The MRI of the whole spinal cord was normal.Fig. 1Orbital MRI (A. axial B. coronal) contrast-enhanced T1 showing a right-sided optic nerve lesion with significant contrast enhancement.Fig 1Fig. 2Brain MRI, FLAIR (A, B, C) and contrast-enhanced T1 (D) sequences showing supratentorial periventricular demyelinating lesions in left temporal (A) and right occipital lobe (B, C) with gadolinium enhancement (D).Fig 2

Laboratory results showed the presence of oligoclonal IgG bands in the CSF. Anti-IgG-NMO-AQP4 and anti-MOG antibodies were not identified in serum samples. SARS-CoV-2 PCR analysis of nasopharyngeal exudate and CSF was negative whereas immunological testing was positive for both IgM and IgG, compatible with past infection. The autoimmune and serological studies in blood and CSF ruled out other aetiologies.

The patient was treated with three intravenous pulses of methylprednisolone at a daily dose of 1 g, followed by a tapering oral regimen with progressive improvement of ocular pain and visual acuity. On discharge the patient was able to distinguish letters in near vision optotype at 20/30.

3. Discussion {#sec0003}
=============

We report a first presentation of CNS demyelinating disease shortly after COVID-19 disease. To date, there is little evidence previously described in the literature ([@bib0005]). In our case, the patient presented symptoms attributed to COVID-19 infection (anosmia and dysgeusia) prior to the visual manifestations. The brief temporal gap leads us to consider the existence of a causal relationship.

There is plenty of evidence to support the association between viral infections and the development of demyelinating diseases. For example, Epstein-Barr virus infection is considered an important risk factor for the development of multiple sclerosis ([@bib0007]). Other viruses that cause common infections in humans like varicella-zoster, influenza or adenovirus are associated with more frequent and severe relapses in patients with MS ([@bib0008]; [@bib0009]). Indeed, some studies show that viral respiratory tract infections may be linked to most of the exacerbations of MS ([@bib0010]).

If we focus on the coronavirus (CoV) family, there is clear evidence of its neurotropic character. In previous epidemics caused by other coronaviruses the presence of human CoV in the brain tissue of patients with MS, as well as its RNA has been demonstrated ([@bib0011]). In addition, the presence of intrathecal synthesis of human anti-CoV antibodies in CSF obtained from MS patients has also been observed ([@bib0012]). Further evidence is provided by an animal model of coronavirus, MHV-59 (mouse hepatitis virus), which has been previously used for the creation of viral-induced inflammation models. When inoculated intracranially, it can induce meningitis, acute focal encephalitis and most importantly, optic neuritis ([@bib0013]). Such demyelination does not seem to be produced as a result of direct infection by the virus itself, but rather by the activated T-lymphocytes being responsible for the damage, through activation of the microglia and inflammatory mediators ([@bib0014]). Immunopathological mechanisms for demyelination include autoimmunity, direct immune cytotoxicity, and indirect damage ([@bib0015]). The proposed mechanism by which these viruses access the CNS are either through haematogenic spread or via the neurogenic pathway ([@bib0016]). In addition, it has been postulated that the virus can spread locally through the cribiform plate of the ethmoid bone where it is believed to cause the olfactory symptoms ([@bib0012]).

Since our patient met the criteria for multiple sclerosis diagnosis and exhibited non-enhancing periventricular lesions, we assume that the pathogenic process had already started prior to COVID-19 disease, due to genetic or previous environmental factors. In this case, SARS-CoV-2 may have acted as a precipitating factor rather than multiple sclerosis being a direct consequence of the infection. However, we cannot rule out the possibility of the result for the SARS-CoV-2 PCR in CSF being a false negative because the test has not been properly validated and its sensitivity is unknown.

Our own experience along with the animal models described earlier, reinforce the idea of SARS-CoV-2, as with other viral infections, being a trigger of neurological autoimmunity. Further evidence derived from both experimental and clinical studies are warranted.
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